The role of programmed cell death in the toxicity of the mutagens, ethyl methanesulfonate and N-ethyl-N'-nitrosourea, in AHH-1 human lymphoblastoid cells.
In order to determine the pathway for cell death in alkylating agent-exposed human lymphoblastoid cells, AHH-1 cells were exposed to either ethyl methanesulfonate (EMS) or ethyl nitrosourea (ENU) and the effect on relative cell growth and plating efficiency quantified. Flow cytometric (FCM) assays were utilized to quantify cell viability and to determine if cell death occurred through necrosis or apoptosis. As expected, exposure to the simple ethylating agents resulted in concentration-dependent decreases in plating efficiencies at each time interval after exposure (Days 0, 2, 3 and 7). EMS exposure did not significantly affect the relative cell growth, in contrast to ENU exposure, which inhibited cell growth. The FCM viability assay, based on light scatter characteristics, revealed that exposure to either alkylating agent resulted in a significant reduction in the percentage of viable cells. The results of the FCM dye-exclusion assays revealed that while necrosis occurred in EMS- and ENU-exposed cells, the primary manner of cell death was apoptosis. AHH-1 cells were stained with propidium iodide and fluorescein diacetate, the population of cells sorted electronically and the cell type (necrotic, apoptotic or viable) confirmed morphologically. Our results clearly indicate that exposure to EMS or ENU results in the movement of AHH-1 cells into the pathway for apoptosis and cell death.